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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
apparatus for forming a film, by which a SiON film can be 
surely formed on a substrate, the film-forming process 
can be simplified, and the increase of thermal load 
applied on the substrate during the process can be 
sufficiently suppressed. 

SOLUTION: In the film-forming apparatus, a row-gas 
supplying system 40 is connected through an active- 
species producing portion 30 to a heat treating portion 1 
having a chamber 2 in which Si wafer Wa is 
accommodated. The material-gas supplying system 40 
includes each gas source 41, 42 of N20 gas and He gas. 
Those material gases are introduced into a space Sc 
inside of a applicator 31 of the active species producing 
30 and are irradiated with a microwave. Thereby, a 
plasma is produced, the N20 gas is excited or 
dissociated, and a reactive gas X including the nitrogen 
active species and oxygen active species is produced. 
The reactive gas is supplied to a space Sb inside of the 
chamber 2 and reacts with Si on the Si wafer Wa, and the SiON film is formed. 
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miESfemtfff fcft s «bt icm b#x 
urn. 

[ it 3 ] mievStta^^xsti . 

4v4?ojftSBJItXII4:. £^4.1 k *Wafc-f4M 

thx. bmexs* (n 2 o> , -mnrnm (no . 

HiWfcXH* ( N 2 0 3 ) . XBMkSt* (NOj).Il 

itzMm (n 2 o 5 ) . Hiwfca* <no 3 ) <do 

■h'J?* < k t-o^ifiHWx k . ^RStttfx k £ 
fflv^ ifc*«MRfc^*ll!f*B2X«3t:ie«cojSK 

[f»*JS5] MIBtfxifc&Xgfcfcv^-Cta, lufBtf* 

*^)«rfEaBRBKt»^ k Hut srastttf * k ww^*«ff 

fflk. £ffi;t6£k£#S&k-r.g>j£BgilB. 
[«**7] flrlBvS14««&gBf±, 

-t&^jSSPk. 



ffltzmm (n 2 o) . —w.ttMM (no % hbhlx 

9S ( N 2 0 3 ) . XK-flM (NO,), sjg-ftxss 
(N 2 0 5 ) , HSHfcgfg (N0 3 ) <0?*>^&< 

k h-^cDmm&umtfxztt^-hm 1 <o#xaik , 

^4#x£^*^£>lfS2<0#XiE(k, tt^th^nT 
£k£^k^£IB^«7Xfi8(cfBi£Oj£Jl§s!! 

a. 

■thmi<7)%m.m&&k. 

huieis 2 <r>ij?m.k mmmwmns.®k nmzmvbti 
m2<?)dmmm$k. 

mem 1 awe 2 (ommsmstizmmzin: & 0 , «n b 
^x^^mib^^^^'x t miB^vStt^x k 
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[000 1] 
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z-mt-y^m (s i o 2 ) m^mzm^^ttx^ 

i. £fz, Si0 2 l±CM?ft§^'jy'j3yii: 
S i OtHBtO-aBSH-fbUT S i ONlXfi 

[000 3] H3 (A) — (C> icoid^rfSg**- 
ffitfJ— Wtci 0 S i ONJ&£^j£LTV->!.ttfR£^-ri 
SHT'$>-?.„ ;«Ht«, Siif6lHW>xA 
SrBf^f-V^N'XtimW (Furnace) rt^HX^t. 
RTO (Rapid Thermal Oxidation) HTO 

0 2 d6 2^?B«^^^ (S3 (B) #B3) . »:V^T. 
£ $r^(-J55 1 T S'JOf - r W N't JRS L. RP 
N (Remote Plasma Nitrization) T'n-feXSrfflV*^:^ 

y7ln@»^<oSiflS-fk2rifet- . ztuzx. 0, si o 2 ji 

6 2c7)*«|[P*5M-fl:?tt, S i 0 2 «i£6 3 a k S i O 
N^6 3bk&iftfS i ONI6 3*«W ^»ix-g> (03 
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' *<*>*S*. Si0 2 ««7 3atS iONl 

«7 3bfc£-£tfSiONK7 3#»4>;ft4 (04 
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»B^±JBffl*»'(W&*i£fc*H'fe*i*. 05 (A) 

xtM b > ^coi d %®L%k-ftm<?m<»zi&<nmz& <o 

S i 0,JR«r»|RLTV^*««**nSH , Cft4. Z 
OXfrSTIi, S i 3M8 1 j*£j£4^x^£BfJ&0*-* 
5"<fc:flj»U N 2 0^jSiai8U{:«^L, 
7>7-Mfe^fcJ:S^iaBKt^J:-oTS i 0 2 I825- 
fi£J»-f& (05 (B) #Hg) . ZCOS i 0 2 ffi38 24>(C 
(i«*^*^SSm^*%tixl.i:#i.^ix. S i ON 

•J y^jKv KcO-WtfaSflFFCISMre ft*: J: a Srffi!** 
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ifcsiOjH6 2. 7 i^mt-th^mx-M. SiS 

16 1, 7 l_hCS i ONI6 3. 7 3 ^MtS* 
XXg#5T-& 0 . XS«0flB*ffcK J: 4^aws<0|*i± 
#*SI£*VtW<:. i?t. RTO/Q-kX, HTO/o-t: 
X^^fflV^T^jD^^yrjOfSftKio-CS i 0 2 I6 
2. 7 2, 8 2*ffiJ&.Z-£Zmz\i^ -^lA^lOO 

o—i i oo°csjgc7)Siatc»$ix^,„ jnt. >>xa 

6 ofc. ?f>t:, Si^S8lc7)N 2 

oi?-fbfcJ:-5T#p>a^s i o 2 flgf4, B&WM&st 
0X0. s i ONiSoMWtlftA^t. 

[ o o o 7 ] zzx\ *mnifrfr&mmzj&x.x*z 
titzitcox-h*). mwi.izs i oNif^t^sif, 

I^M^&tfa*«^£*&fc^*6fiR4K£iIISfc: 

izmkiztts-zn: h mm<r>mi<k^wzn i mx*% 
mjjmsxsmwzmm'tz. z 1 £ a mt -rs . 

[0008] 
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[0009] C^i 3 &j£JBt:fri£T*{i. ygttatt*&Xg 

3W4, -e<^fc^**wstt«oi oa 

(o*) . iWK^atf?^***, -1*ymL< 
immnz? **t* 4 * y ( kit . * t #>-c r b^pm 
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[0011] ^Ofc # . StffcRJE i: a-fkRlEJiM^ S 
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iONKfMSiO (N)JB|;!i«fWCSi0 2 ^ 
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?SttW4. WTgffcffilfcOtfBgRfcjiLTS i fcR 
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*g^SU£-#iS#>£>ft*:S iONl (=*?«i'S i N 
(O) K ; HMWtcS i 3 N 4 ^<7)a>ftM) *^fig$ti 
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too i 5] *zx\ mtkmziz. vgtta£j&r^\ 

vWLZJiBtfxlzmM LX*<7)tfxZ1&mZ-£&-?'( ? 
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[0017] i o -ttlii^ H emcOJFm&tfXCOftlElZ 

z^ximAz£z>?7x-?mm i i&m%:tL&. ttz. n 
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[00 18] tf-XftteUKctJWtlJ, # 
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iz, mmj&r>mm\,z±^wi&<mw*in^\^<r) 
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UT«*IWlSI*l^i:^Stt^fc«lPJ-&&IIB6U. S 
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fcffiKfcWWC* S . L*>t , *Stt»c J; & Rj&z J: S 

[0020]**:, 44HB(= iSritffiUSEti. #fMBtf> 



a£S#±{c«&-r£*§tta«&S5fc 
[0021] flsjs«£* 

teat 

[ 0 0 2 2 ] $ t>lz. mtim&J&.&W. v4 7 n»£» 

tt-thi><n>X'h&tl&3.L\i, 

[0023] ttcz e>iz. xxmMtf. wtttzsm 

(n 2 o> , -wnumm (no) , nsi-ft^M* (n 2 o 

3 ) . -mimm (no 2 ) . s^tzMS (n 2 o 8 ) . 

rv, Hi^tMig ( n o 3 ) co 5 < t t-oos 

rnmmxx ^^w-r -sis 1 wxmt , **se#x * 

-I. m 2 O^fX i: ^ ir? h i <0CS> S b JHzHf t 

[0024] Mz-x. #xm%;$ttf. (Dmicotfx 

( 2 ) m2v>tfxmbmw&£M&bcomzmit>ti^ 
m:tfx£omm^&^<mtemzm&t&m2co%i 
mmm$b , < 3 > * 1 &vtn 2 offissmmzmmz 
tixts*). tfx#c?>m.mmimtfxb^m&.tfx t com 
istf&mcomfecomb x o iz , m 1 &tf m 2 <^aa 

WB»*M«t4M»»k * fctfrcft Shi Oif 
[002 5] 

IftWcommcoBMl OT. *«BH^mS»»fcov^T 

mco^tmitmizm^coitmizm t <otii*v 
[ 0 0 2 6 ] h 1 ii. *muz± hrmgrncomm- 

1 0 oti. s 1 ^x'\wa.£^mfflL%tfbmmz 

V^^D^JS^lCi^RP (Remote Plasma) ^cOvg 
ttat^gP3 0£rt-LT. aSRKflSBi^Xi: LT^N 2 

1 . 4 2**rt-SKW^«»*4 0 (#*«t&») ** 

[0 02 7] KSitltt, ^-Xg|52a. «gP2b 
ai^S?2 cTit^,$iX7t^-A'y^'2 (SlOf+y 
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x^3d*»«3tt, ^-A®2 alZ^TV y?4Zi\-l, 

X HIS @«{cJR D fttt £>fl£ Re? 7 1^- A 5 i: . 
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- si^x^wa«oxv^»36*3a*«*i.&ja*fflaat 

W3 fc S i »>x^WafCH4ilfcffiiaiS aMffftSil 

[0 0 28] <-^»2a»T»tll. SK^ntf 
•/h (E^r-T) iz£*)1-*yrt2?azm£ZtlfcS i 
•>x-/\Wa*»>i^Sfira»f3t:3d*S-*4fc»«)U7 
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^«2a«rjeiLTS i^x^Wa*»^±(fS1fflR* 

[0 0 2 9] f--*W<2 05a»2c«O±3rfc: 

»i. «7xVNi^la5«3tC^S^S i^x^WafcjD 

ZtlX^t. «»2c(CttRJB^>JB»Lw36<Rtt^*l"C 
£9. iD«7>-r9c7)||ttSi*\^li8Lw^^-LTS i»7 
x^Watei^flft. <-;*.gff2 atCJi. Si 

^xVNWaiOittK&^WlKWffl'rijaK-b^l 0# 
K(t6;fcTt>&. znVU&tyyi OJi. <-XgP2a 
tc4J»t*^x-'NSSaW3t:H*3hJtn®Tl'-h 1 1 

«»«*&*ivO*4. ±^<7)^rasa{i, 
t^S^fc^otfc 1 ), J^l OCJ; 

^^faSaSrflJfflLTcOS i >7xVNWaC0^Jg^aj*^ 

[0 0 3 0] f-vW^OMBM^btCMU #X 

tt&p 1 2b*fxm&n 1 3 kawwrtiL-cwtfeiiTv^ 

tfXft&Pl 2£ii. f-v>A2rtfc:fctt4S i-7 
x^WagffifflflOSigS a<0j^h«"Cft4 S i ^i/Mffa 

MMtosn s b ic. imcr x zmte^&tg 
tu4. — #*»ajpi 3tc«, ffiiasbp«9<?5^ 

[003 1] S&fcl. <-^^2a«onjgrU— M 1 
Cli, tfXffi&P 1 6&tf#;*#asP 1 7jWRW4>ftT 

i:<9M-&#X. OitfXtTlVdfy (Ar) XfXfccOig 

tfXfflftni 7£(i. £|f!Sa|*|CD;tfXGk£f--\*yA 
2 OJWWcfHBf S aJS= 1 9 *<gHft3 itT 



[0032] S££ Yffi~T\<— V 1 1 e>Jfl8ffi£ 

jg^2 0*^t^>ix. <I^3i^2 0^rtffl!Rc#Xtt*S 
P16A*»j££ixT^.2>. ifc. R»TU-M lKfc 

fcfi«icxr^»»p 1 7wmmi*ti. tfxts&p 1 6 1 
#*#aip 1 7 korafc*>^{Wiw**K*tfe*ifc» 

j£fc*r-»TV*4. #XMP1 6*>^A 

§il7t;#*Gk{i. 1 tcfe»tft-fe>^1ft 

waw^RH«^±*-*ii-3-c^#fasp 1 7 

[0033] *£tt«±j£g|S3 OJi. ffl^G r 

*q»A$*L4^tt»P 3 1 a#Rtt&*l/£2!ias c & 
*-Ti.rrU^-^3 1 (JR2*>?"t>W() fcAUTV* 
4. ZG>T7Vir—*3 Hi. *'XftJ§P3 1 alC#t[fi] 

»ajP3 1 bjWR»t4>*lT*J9. E**tfrLT, £0S 
ctf^yA'2 <7)£f§5 s b t ^'iiii-r S <t a tc^-v W< 
2(3»£;5*VO>S. 3 77'Jjr-^3 1Ctt. 
*<o*MH£ JtSIf-* «t o lz. ug+^^v^f ^ ofe^' 

•f F3 2 (mw$) tfimztix&«). znmmtgffi 
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frb%wm$teimi}mi&ztix^&. ttz. z<vri& 

^Xti. S i ^x-'NWa^fflSrSSlL, -®tW*m 

aspi3 3&»^^»aj*5o^tiP*$*i&. ^3lt. 

xxxih^x i&Rj&tfx xiz-s&tiz wMmwm&xm 
rnmamizmzixz. 

[0043] rru^-^3 l^ras crtf 

i*M-n^tJ:-)flifflSftS. i^t. ^rasb 

«<^*W-&jW««>^ixfe l> cot % . 
[0 044] — ^r, f+yA'2rt<osrasaW:. ^"X 
«IMP18S:aLT^XGk*a«Wt:«|ft-r4. 

SiJffll^3 8{c:J:0^GkOMFC 
■f > tSLSIS^fi-f-^fmMb. BfrS^SSiT^AGkS- 
tt*&L.T€±V^ #XGkli tfxmsDl 6frt>2SS 

£ISSaf*lJ;i. S i ^x^NWaCOgM^J: OUS 

kj6«siasbt:aias^4tj*tiii?64riifv\ 

[0045] ZCDt*. QfflS aLftlzmteZtlg, 

^•XGkOsiEiSr^Sa^^^aj^ix^^'XGk^ 
fiiOt^SKSrSiofc, ^SSa*^co^Gk«0 

S i ^x-'NWafccoiatjejftSixfe^iSriaBKiilo 
T , S b rtcORJS^'X X*<2£^ S a rttcSftfUi* . 

[ 0 0 4 6 ] &wr\ JhSft^RJEtfXX&tftfXGkO 
»»«3&llHSK»S-itTS i^x^sWa^EIR^-fri 
0. S i ^x^wa^iag^^jg^^^tcfiotiacc 



m 



[0047] Si ^x^Wa^i&gtfm^iaStoi-ti, 

t , si^iioi ±(c*j^TaaKStt«RrflWR«tt 

ZmfSL-tZ S i i - S i Hr&*«igtt»&»&x* 

JWf-fcf+S-Sjh-TMf U S iBFPfcaaRffiFF&tfK 

SfcLT*fTU»*. cfcoT. S ig/Il 0 Hcte. 

vsitao«^«ai:^ , 9. s i o s aNit#%-ftnft3 
[00 48] *<ot£. S!*vgi±mRt/M*vgtta{i, s 

iSJgl 0l£lWvfi£j&LT^<. CcOfc#. fefiirft 

d^LT. SiSJIlO lO&JMUZli. Si-OJg^ 
OtteflW^S i ON^ii (WhlZS i O ( N) fflt ; & 
«WfcS i O,«0!>lMhlt) 1 0 2 ajW&RSft.*. 
[0049] SiiflOl rtaP^BTtA L/CHofcBBR 
Stt«iSi*Ka!»3*U ^#T, *«0fRte#SS5iStt 

SfftSttHJ: K> MS*Stt«#S i ON 

««1 0 2a + £3g£rt»'v4£»U SiON«i£l0 
2atSiHl01 fcOlWaifcSBS"*-* . C3^rl> 
t . BSjSfHWttlMtafe =5: 0 . MStvSttSi: S i M. 
ffc©te^Wtt8. .liXtCiO. SiONMl0 2 
atSiSHOl ^<^fStC. S i — N %£-&0>Pii£tfM 
ft^fcSiONMdMSiN (0)J8£;H«&<J 
t=Si 8 N 4 **)S-ffcBI) 10 2b«$^. 
[00 50] laU, SilllO 1±<£, S i ON 
ffi*£l0 2a, 10 2bK^SiONH0 2i!|5f 
l£ (AUK) $^7xAWb^H (02 (B) # 
M) . C1<0S iONll 0 211 ffl^Jt*^-T(±=5r< 

±wt usio Nmbwrsnz ± 3 . 
u siONiio 2«7)^fii«zi^ea^ffl«stt 

[0051] — SiaSaCfeWS i-)xAWa» 

bsku: . stmitmx'hz >- v a >?mim (sioi 

<mW*WL%& S i o 2 KjWBj£3*i*. ZdLX. 

^m&i&j£t%&£5izfflw*r2>tmz, mm»3 8ip 
^>mfc4 3, 4 4izmM-eam^ZfcmL. rryy 

Wb<ni^tim&^m%iEJ$.i.X'T&Lfz&. I2^L=5: 

[oo52]^ct. &L±mwLtifm9mizt$^x , 
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r r 'J * 3 1 rt^tts^-r •§> n , o #x t h e #x t 

<r>m.HrWfelZ. &lz®k&2tiZ>i><7)X'iZ%^tf. N 2 0 
#Xifi®3 0 v o 1 %W±*^ixl>i:A^JS* { +^ 
WTl!? 2 fcfc'U «<»V*S i ONI 
1 0 2£#j£3-£ft%&fctt. j£BB«*j&*:*SSiirCJ5r 

W^4fci6fc:, N 2 0^co^S'J-&^« : ^L<(i3 0 
vo J:'5fi : *L<JiO. l-20vol%.' 

#(cifSt<{iO. 5-5vo 1 %i;-r6fc»e£> 
£. Co^ixOu K»<0^-tttC«UtS i ONc?«jf 

[0 0 5 3] N 2 0^xo^itSrC:coJ;o=5r»3i>5:® 
HfltfXIfc ©JfflIg|53 8fcJ:0MFC4 3, 4 

4Sr$iJfflltT^jS4 1 , 4 2*>£><ON 2 OtfX&tfH 

dttcJrO^t'^^. ifc, N 2 0^'X&l^He^ 

*>»£Jt ^ps-r-s i i: ^ct o . s i mm 1 o 
i ±izmteztiz,mmm\mRTfm&mimt s i to 

*ifc*fiE»cSWirc&4. incto, SiONiio 
[0054] 77'J 3 i rtaMEttfxog 

mtlXlt, KftLKlZO. l-20Torr (0. 0 
13-2. 7kPa) . t fc0ifSL<(iO. l-2To 
rr (0. 013 — 0. 27kPa) £;$;ft..?>„ § £> 
£ N v-f 7 u®.cr>mWL®.t LTti. »^L<(i%2. 4 
5GHz, -ec7)aj^{i, »^L<{±2. 5-3. 5k 
W, iDi*WCI«3. 0kWT*4i:ff)tC*S. 
[0 0 5 5] ttlZ&iZ. Si7xAWa« 
iOK) i: LTJS, KJEE^x X^jg^tc: t J: *4 
t<l±, 4 5 0~9 0 0-C, t fc'9^L<(±5 5 0 — 7 

5 o °c-e& t nmx'h zcr>xo(,z. vt%&%m.tt. 
{.z&ft&tfLWaSjg. mt&i ooo-iio o°cmg.) 

iZitLX+mzl&^^m^rX'S i ONil 0 

[0056] $ SJS^'XXCO^S brtcO^E 
»^L<(iO. 1-2 OTo r r (0. 0 13- 
2. 7kPa) . XKWtLKl&O. 1 — 2Torr 
(0. 0 13 — 0. 2 7kPa) T*&i:»arc*4. 

m^T^hWfaizhh. ztiizML. ±ieffi7j^±ie 

±mmzmz-xi>. mm&men&Ttfmm 

hh. ztm. •%wmcoms.ttmi / zj:&&:m<-mx$> 

[0057] ttz. +^y^29\-^MiiiLtz'Jx^V/b 
B%OttO^^^(=n«L, S i ON 

Ml 0 2±H^'J>-U3>-JK&iEW$-^, «M!KJCtT 
^•-r'jrS: h'-7°L, JCfc-e^itC^^^x^BWW) 

*?ji-mzmf$L-&Lih. mzj\-v?x7mzmfe<D^ 



[0 0 5 8] fcflUSSilfcjSBigS i oosi/ 

*^tj;^^^ffitcj;mf. S i ^xVNWaOS i 
SJll 0 l±fc. M^H^i: LT^a^vSttai:. BHt 

*U £f*£LTS i ONtfBfSLZtltzS 1ONI102 

- 1&X&(=J:9, S i ONI1 0 2«$il/i'>xAW 

UzS i 0 2 HteSHW-4«#fcifcL-C. I«»*»J8 

[0 0 5 9] ±fc. SiSllOUSi ONI1 0 2 
OffiBftMcfiBRiJ 7f^SiONiH10 2 bl^« 
j££*lStf0T\ CT*.*? , S i ONI1 0 2±£*-v VT 

WUyynylfrf.SilllO 

s iONii 0 2<7)mm*£*)m<x'Z, mm. 

[0 0 6 0] SiON§|10 2£^fiW>BHt 

x*;i^-##£ x^x'fr? <r>x\ m&nfmwztt t 

T. RTO^HT07D«£I^tS i 0,BBS:®JS 
t&Zk Z+ftlz&jskX'Z h . 

[0061] ttc. Tyvr-?3 lmza^x. 
imz±i&2-£. z\tiz+*yrt2ft\<zmx-tz><r>x\ 

i&ZX'C0T yX-?mmz J; o TiSttiIiRg£-h»-fc:;§tf> 
i«#>£>ft.S><7rc\ siSiioi^fty^^tortif 

[0062] ztziz&tz. *mii l z£&immMi*. m 

;cli\ Applied Material s^m^m^W. (RTP XE CENT 

ura (siiffis) ) mnRPuwmzfrt&mwizmm 

[ 0 0 6 3 ] =$Nfc. ±^L/c*^HJ<7)||]|fi^®^fcO'r 

If. -BtffcH* (NO) . HlWfcza* (N 2 0 3 ) , - 
gHfcgSS (NO,) . EBKtza* (N 2 O s ) , RTf. 

=mtmm < no 3 > <o o t h~m#xim 
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mm ( N 2 O ) 4 U>. 

[0064]it. LTti. lWST'O-jR 

n&E C RStmoJ; o IZT =? X-?im&Ztltz ffl$&zm 
[006 5] N 2 0*'Xi:He^t5:^ft 

^□3 1 anwrnx-mnntriz. 3 

1 a^^iCrr'J v--^ 3 1 /^AU^Sc f*J 

V\ Zcom^r. V x ^SWfSBW 3^0 (;ii^C0-^-(r 7° 

Xi>ffib%\\ Z^lZttz. SSSaC^Gk^M 
LfrV S i ^x-»>Wa*^x^J*aiJ«3fc: 

[ 0 0 6 6 ] jd^.t , *muz x hmm^mmf-^m 
?- htmm<?>&mzm%.ztL& h<r>xi&c< , s 

mm ( ^. ) <mmziz< mmxz h t <ot"*« . 

[0067] 

iz. mmztt^zv&mnffiwmxz+Mznffl-tzz 
t * { T-# , ztuzi k> mb<r>m®mm*-\-Mzm±x' 

[01 ] *»!Bt=J:«ia>^OJ9F^iafiJB«&^- 
«|JS0 (-gPBrffiia) Xbh. 
[02] 02 (A) &t/ (B) li. *»BJfc:J:4jaa«*- 
WcioTS i ^x^NifcS i ON^Sr^JKLT 

v ^ h Kim $r ^-rxsia-cS) ^ . 

[03] 03 (A) ~ (C) «**i£<o-09fc:J: 0 
S i ONK^|RUTV^««JB*^-XgEI-C*ft. 

[04] 04 (A) - (C) li. t^*&c7)fl!ic7)fi?i]fcj; 
0 S i ONK*®*LT^4«JBt3rrxSaT**. 

[05] 05 (A) &V(B) {i. ft*M«0Itfl!!« 
Wei 0 S i OjBfcJE&fiLT^ittWfc^XgHT* 

[flF^>R«] 



* 
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im^yr. 3o-vStt«±j£gi5 (m&mmi&m) . 3 

l -mi^— * (I2^)ft>A-) . 3 2 - V^f^o 



1 0 10 1-SiM. 10 2-SiO 

NUB, Gr Wa-S i >>x'> (SflO . W 



[013 




[02] 



[03] 



(A) 



Wa 



J 
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61 



(B) 



Wb 



102a{ 
102b< 



[05] 



(A) 



(0) 



(C) 



YZZZZZ22Z2r" 



62 



Wb S3 
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[04] 



(B) 



^ZZZZZZi 



72 
71 



(C) 



73a 
73b 
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H05H 
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(##) 



(72)*w# am ant 



F?-A(##) 4K030 BA35 CA04 CA12 FA02 JA06 
KA30 KA41 

5F045 AA09 AA16 AB34 AC11 AD08 
AD09 AD10 AD11 AD12 AD13 
AE19 AE21 AE23 AF03 BB10 
DP04 EB13 EE04 EE12 EE14 
EH18 EK12 EM02 EM07 EM10 
GB05 GB15 

5F058 BF62 BF64 BF72 BJ01 



